In this paper, a research and development platform constructing project is introduced. The critical chain theory is used to manage this project in order to improve the effectiveness and stability. The characteristics and restraining factor of this kind of project is presented firstly. After researching on the critical chain theory, a novel project process management method is provided and the project buffer is calculated. Project constructing practice shows that the critical chain method can be used on this kind of platform building item effectively.
INTRODUCTION
The central and local co-construction research platform has already become the most effective way for knowledge turning into benefit, and it is also the inevitable requirements of the technological innovation and the economic development. During the constructing period, some problem emerged, especially the progress controlling. So, research on the project process management for this kind of project has academic significance and application value [1] . Project process management is one of critical element in project management. It is also one of important condition to check whether a project gets successful or not. Up to now, several project process management approaches are provided, such as Gantt Chart, Critical Path Method/Program/Project Evaluation and Review Technique (CPM/PERT) and Critical Chain [2] . Critical Chain is one of a novel method of project process management and has been successful used in many enterprises and academies projects [3] [4] . So, in this paper, the critical chain theory is used to manage this project in order to improve the effectiveness and stability. 
ANALYSIS OF THE RESEARCH PLATFORM PROJECT
The Central and local co-construction Research Platform construction investment 3 million YUAN (RMB) and must be finished within one year. The key project framework is shown as figure 1. The characteristics of these projects are normalization and strict schedule requirements. The building process of this project has plan argumentation, market research, the examination and approval of Central financial capital funds and local counterpart funding,, construction plan demonstration, project biding, platform environment construction and Installation and acceptance of equipment and instruments. All the process must be finished within one year. The period of the project is very short. Therefore, Project Schedule Management is the key role in this project.
CRITICAL CHAIN AND ITS APPLICATION ON THE RESEARCH PLATFORM PROJECT
Critical chain is an important method of project schedule management. Critical chain theory considers that the restricting factors of the project is jointly determined by the duration of each work, process constraints and resource constraints. It emphasizes under resource constraints that the project should be complete with the shortest time.
Comparing with PERT and CPM, the critical chair has the overall optimal which enable the resources to obtain the full use. So in this project, it can be obtained obvious advantages by using critical chain theory in the project progress management.
The project schedule management model based on critical chain make the critical chain as the key management tool and method. The framework of the project schedule management is shown in figure 2 . The project schedule management is mainly reflected in the project plan module, project control module and the bridge buffer between them. By setting up and managing the buffer, the progress of the project is controlled on the new perspective. To carry out project management, first of all, the project analysis and the establishment of the project work breakdown structure is very important. According to the project plan, the work activity is decomposed and the table method is used to list all the activities. The project work breakdown structure is obtained as Table 1 shows. According to the decomposition of the project and the relationship between the processes, the project network schedule is obtained as shown in figure 3 . In figure 3 , 1 means the program demonstration and market survey. 2 is the equipment purchasing. 3 is the site relocation and renovation. 4 means equipment debugging and personnel training. 5 is the platform function development and 6 is the acceptance evaluation.
From figure 3 , it is very essential to know that task procedure 1-2-4-6 will use 98+77+5=180 days, 1-3-4-6 is 56+77+5=138 days while 1-3-5-6 lasts 56+35+5=96 days. So, the task procedure 1-2-4-6 is the critical chain of the system. By using Gantt Chart analysis, it is easy to know that more than one task may exist at the same time. For example, the project equipment purchase and the platform relocation decoration or the project equipment purchase and development platform may also exist at the same time. There is no competition for resources for the purchase of equipment and the platform relocation decoration process. At the same time, to develop the function of the platform is in preparation for the purchase of waiting for the arrival of the stage; therefore, there is no resource competition at the same time. So, the project critical chain consists of 1-2-4-6 process, namely, the task 02, 03, 04, 09, 10, 11, 12, 13, 14, 16 constitute critical chain project tasks. The critical chain of the project can be shown as figure 4. As can be seen in figure 4 , the project does not need to determine the resource buffer RB, but need to determine the project buffer PB and the connection buffer FB. The connection buffer is to prevent the critical chain delays that the import key chain of the non key chain activities brings. It is normal obtain by non-critical activity chain safe time multiplexing with the coefficient q. q is generally preferable 0.5, so the project of FB1 and FB2 respectively 3.5 and 6 days. So the critical chain analysis result can be shown as Table 2 . Than the PB can be calculated by using formula (1) as follow.
(1) So we can obtained that the buffer time PB is 17 days and the project duration is 170 days.
In this project, the project duration is 24.3 weeks, so every 8 weeks is a stage, and at the end of the stage the consumption of buffer usage must be checked. We also obtain the project duration 180.5 days according to the CPM / PERT. The critical chain calculation period for 170 days. Compared with PERT / CPM, the critical chain can save about 10 days. The resulting in research and teaching and management benefit is effective.
CONCLUSIONS
Studying on the critical chain in the project process management for research and development platform constructing is preliminary in this paper. By using the critical chain, the project is completed in 165 days, which ahead of schedule 5 days to complete. Compared with PERT / CPM, the critical chain is more effective and can save more time. After the acceptance of experts, the platform is qualified, and can immediately put into the research and teaching. More work will be done on the critical chain identification and the buffer setting technology in the future.
